It is apparent that left heart cavities are involved infrequently and indeed the term arteriovenous fistula appears inappropriate for these communications.
Associated congenital defects, which have been encountered in 6 eases, include pulmoiiary atresia, pulmonary atresia with interventricular septal defect, single ventricle, and patent ductus in 2. Indeed, in our case the patent ductus was by far the more important lesion, and the associated severe pulmonary hypertension seemed chiefly responisible for the death.
Our case, although completely studied preoperatively, remained undiagnosed. This is somewhat understandable ill view of the associated large patent ductus that domi high-pitched, early diastolic niurmnur alon.g the left sternral border suggestinog pulmonary insufficiency. A note was made that no diastolic niurmiur could be heard to the right of the sternuni and no middiastolic iniumitiur at the apex of the heart. Occasional rales were audible at the lung-bases. The liver w-as felt 2 cm. below the costal mar-gin. The red cell e(i)uit was 3.4 million, the hemoglobin 8.2 Gin. per cent, the blood urea nitrogen was 27 111r.
The Jpulnlomlary arter-, right ventricle, and possibly the rigiht atrium were miiarkedly enlarged on the roeint-enogr.,.ainis. cent. An electrocardiogram again showed right ventricular strain. Chest roentgenogram showed evidence of congestion and patchy pneumonitis in the left lower lobe.
Operation was carried out through a bilateral transsternotomy incision 17 days later, after clearing of the pneumonitis. The pump oxygenator was prepared for possible use. A large patent ductus was found. Pressure readings were as follows: ductus opened, aortic pressure 76/40, mean 58, pulmonary artery pressure 76/40, mean 58; ductus closed, aortic pressure 84/50, mean 64, pulmonary artery pressure 58/28, mean 40. After division of the ductus there remained a thrill over the right atrium. Further examination revealed a vessel roughly 0.5 em. in diameter, branching from a dilated left coronary artery and passing through the transverse sinus behind the aorta and pulmonary artery to empty into the right atrium behind the origin of the superior vena cava (figs. 4 and 5). The anomalous coronary vessel was ligated with several sutures near its entry into the atrium. No change occurred in the electrocardiogram.
For 24 hours after surgery the postoperative course was uneventful, but then the child died rather suddenly, apparently from a cardiac arrhythmia, about 30 hours postoperatively.
At postmortem examination there was intense pulmonary congestion of both lungs. The heart after fixation weighed 115 Gm., and there was hypertrophy of both ventricles. The left ventricle measured 7 mm., 7 mm., and 6 mnmn. at the base, midportion, and apex, respectively. The 
DISCUSSION
If a congenital coronary arteriovenous fistula had been suspected, the diagnosis could probably have been made from the evidence on the retrograde aortogram. In retrospect, the aneurysmal dilatation of the left coronary is well opacified at .5, 1, and 1.5 seconds, and the various branches are clearly seen at ] second. The opacification of the right atrium was heavy, and even the hepatic veins filled. Since the aortogramn also demonstrated a patent ductus we explained the opacification of the right heart as due to pulmonary insufficiency, which was present clinically, and tricuspid insufficiency. However, such an explanation seems illogical in retrospect, in view of the strong opacification of the right atrium. The possibility of a ruptured aneurysm of the sinus of Valsalva into the right atrium was entertained and in fact was the chief reason for preparing the pump oxygenator. However, this interpretation of the aortogram involved the assumption of an aneurysm of the left coronary sinus, a very rare condition. Rupture into the right atrium would not be anticipated. 360 37 In most cases the murmur has been described as continuous, sometimes closer to the ear than one usually associates with a patent ductus. However, to-and-fro murmurs and systolic murmurs have been described. In our case the loud systolic murmur of the patent ductus possibly obscured any murmur that might have originated from the arteriovenous fistula.
The electrocardiographic findings are available in 17 cases and were normal in 8. In 5 others either coronary artery disease or unrelated cardiac defects were present and could well explain the electrocardiographic changes. Right axis deviation and atrial fibrillation were found in 1 patient with congestive heart failure in whom a large shunt passed from the left coronary artery to the coronary sinus. S-T and T-wave abnormalities occurred in a patient in whom the right coronary communicated with the pulmonary artery. In the patient discussed by Edwards and Burchell37 electrocardiographic evidence of ischemia was thought to be due to the coronary arteriovenous fistula between the right coronary and and right atrium. In our own case right ventricular strain can be attributed to the presence of patent ductus arteriosus and pulmonary hypertension.
Of interest is the size of the arteriovenous communication, which in the majority of reports has ranged from 1 to 3 mm. Somewhat larger fistulas ranging in diameter from 5 to 20 mm. were described by Trevor,'5 Mozen We have examined all of the reported cases to determine in what number abnormally positioned coronary arteries contributed to the fistula. Brown and Burnett26 reported an accessory left coronary that arose from the aorta and entered the right ventricle at the lower border of the pulmonary eonus. Bjbrk and Crafoord31 described an abnormal artery, arising as a branch of the left coronary, which crossed the pulmonary artery and communicated with this vessel. In the case presented by Johnson13 an anomalous right coronary coursed behind the aorta and superior vena cava to enter the right atrium. In our case an anomalous branch of the left coronary artery took a similar course behind the aorta and pulmonary artery and entered the right atrium This is the second case in which the left coronary artery system communicated directly with the right atrium, and also the second case associated with a patent ductus.
Our case is well documented by cardiac catheterization data, retrograde aortog-aphy, and postmortem findings.
Although surgical correction of both the patent ductus and coronary arteriovenous fistula was accomplished without great difficulty, the patient died 30 
